The single greatest cause of death in these islands is coronary artery disease. Over 60% of premature deaths from acute myocardial infarction occur within the first hour of the onset of symptoms and are thus termed "sudden". Ventricular fibrillation is the cause of sudden death in over 90% of patients with myocardial infarction who usually collapse at home. Rapid detection and correction are major determinants of the outcome of ventricular fibrillation.
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Correction of ventricular fibrillation
Ventricular fibrillation requires a focus to initiate the disordered ventricular activity, a critical mass to maintain the fractionated activity, and a critical relation between the conduction velocity and the refractory period to produce microreentry movements. Although most patients with ventricular fibrillation require DC shock to correct ventricular fibrillation, occasionally ventricular fibrillation is self limited or can be corrected by a chest thump. Before cardiopulmonary resuscitation is started the lower sternum should be thumped with the fist when the patient is lying on a firm surface.
Because defibrillators are not usually immediately available at the scene of collapse, lay people should be trained to maintain efficient cardiopulmonary resuscitation until a defibrillator arrives. Regular retraining is essential to meet these demanding requirements and also because an operator is unlikely to have to deal with more than one or two collapses during their lifetime.
The first DC defibrillator systems were mains powered but small battery operated systems were developed and these now weigh less than 7lbs (3 kg).
The optimal discharge from a defibrillator is the one which requires the lowest voltage, current, and Requests for reprints to Dr A A J Adgey, Regional Medical Cardiology Centre, Royal Victoria Hospital, Belfast BT12 6BA.
Accepted for publication 7 July 1987 delivered electrical energy. At present damped sine waves and trapezoid and square waveforms are used in commercial defibrillators but we do not know which of these waveforms or combinations are most successful in correcting ventricular fibrillation and which cause the least myocardial damage. Limitation of this damage is an additional reason why it is important to achieve successful defibrillation with the first shock.
Paddle positions
If the paddles are incorrectly positioned on the chest wall successful defibrillation is unlikely. One paddle should be placed to the right of the sternum immediately under the clavicle and the other over the region of the apex of the left ventricle. Because at discharge the current density is greatest at the edge of the paddle the application site appears almost immediately as erythematous rings in the skin which usually persist for at least These animal studies have shown that the heart is damaged by defibrillating shocks and that the available sine waves and a number of trapezoidal waves all easily achieve defibrillation at threshold level. Information on the current required for successful human defibrillation is limited. Knowledge of this factor would help in the evaluation of different waveforms both in the laboratory and clinical setting. If the transthoracic current required for human defibrillation is established, it may become possible to construct trapezoidal defibrillators that can be compared with the damped sine wave defibrillators under-clinical conditions.
Peak current at defibrillation
Peak current at the-time of defibrillation is probably more important in terms of successful defibrillation than energy and it depends on the patient's transthoracic impedance. This is why it is essential that predicted transthoracic impedance, which is assessed before the shock being passed across the chest, correlates well with the actual transthoracic impedance. Predicted transthoracic impedance was measured using a 30 kHz pulse passed through the chest. Peak current at each discharge was recorded. Improvements in the system for detecting ventricular fibrillation Increased sensitivity of the detection of rate variability has improved the identification of agonal rhythm. If the rhythm changes during analysis causing ventricular fibrillation to be incorrectly detected, then in a fully automatic system analysis will continue as the capacitor is charging. If at this stage ventricular fibrillation is not identified, the charge will be aborted and the analysis will continue.
A considerable number of patients who may require automatic defibrillation already have a pacemaker. The hardware is now designed to remove the effect of any pacemaker spikes on the analysis of ventricular fibrillation. The application of the DC countershock (particularly through pads that are also sensing the electrocardiogram) may cause several serious problems in an automatic system for the detection of ventricular fibrillation: (a) electrode saturation, (b) amplifier saturation, (c) software corruption. When the signal to the defibrillator relay is about to be activated a parallel signal is supplied to the microprocessor. This signal (timed to operate the microprocessor before the defibrillator relay delivers the energy) switches the microprocessor to a "sleep mode". This mode stores the microprocessor's status registers in a non-corruptible form and stops the microprocessor operations. The "sleep mode" operates at 250 m/s, which is insignificant in terms of processing time but gives sufficient time for the defibrillator high voltage shock to be delivered. Then normal processing can begin again. This technique prevents corruption of the software during defibrillation.
There are broadly three types of unacceptable signals: (a) saturation potentials; (b) slowly changing baselines; (c) fast artefact (noisy baseline).
Saturation potentials are coped with by straightforward amplitude detection. When a certain limit is reached a fast acting integrator forces the baseline back to centre. In addition, the automatic analysis is stopped when saturation is detected and a "poor signal" indicator is switched on.
A slowly changing baseline is handled by the low frequency break-point filter. If the 3 dB point is set Fast rise signals (as in pacemaker spikes) are detected by the slope-detection portion of the algorithm. The slope detection not only provides a limit for ds/dt but also continues to reject the incoming signal if the turning points recur within a certain interval.
Activation of any of these artefact detectors stops processing and a signal indicates poor quality trace. Additional circuitry detects the high impedances caused by displacement of the electrodes.
Treatment of a cardiac arrest may require cardiopulmonary resuscitation and compression on the chest wall will generate substantial noise on the electrocardiogram signal. The effect of normal cardiopulmonary resuscitation on the algorithm is reduced by filtering the input signals.
Operation of a semiautomatic/automatic external defibrillator Connection of the disposable electrocardiogram/ defibrillator electrodes to the patient's chest and raising the display panel activates the instrument. At all times the machine functions in the passive monitor mode with the first decision phase taking between 8-12 seconds. Any artefact detected during this period is registered as an unacceptable signal and processing is automatically stopped. If ventricular fibrillation is not detected at the first pass the unit returns to the monitor mode. If analysis indicates ventricular fibrillation an audio alarm asks the operator to confirm that the patient is unconscious. If the answer is "no" the unit again returns to automatic analysis. When it is "yes" the defibrillator begins to charge and as a final check simultaneous analysis continues. After 8 s the unit confirms ventricular fibrillation by displaying the instruction "shock" and telling the operator to stand away from the patient and activate a discharge action (semiautomatic).
Once the appropriate decision has been taken by the microprocessor it is a relatively simple matter to instruct the operator when to defibrillate (semiautomatic) reported a quantitative study of T cell populations in three groups: eight patients with congestive cardiomyopathy, eight patients with heart failure caused by coronary disease, and eight normal controls.3 There was no significant difference in the ratio of helper/suppressor cells between the groups, although there was a tendency for both heart failure groups to have higher ratios. This was due to both an increase in helper cells and a decrease in suppressor cells in both patient groups, but none of these differences was significant. These results suggested to us that any defect of suppressor cells must lie in abnormal function rather than in reduced numbers but we have failed to demonstrate a specific abnormality of suppressor cell function in the heart failure of congestive cardiomyopathy. that two errors were introduced into this article published in the November issue (volume 58: pages 441-6). On page 442 the second sentence of the section entitled "Prognosis of patients in ventricular fibrillation" should have read "When ventricular fibrillation occurred less than four hours after the onset of symptoms (these were mainly patients with acute myocardial infarction), approximately 80% were alive three years after the initial episode." Also on page 442 the last sentence in the left hand column should have read "In 1983 we looked at 125 patients with ventricular fibrillation."
